Introduction
In geomagnetism it is usual to expand a solenoidal vector u; in terms of the poloidal and toroidal fields (e.g., BULLARD and GELLMAN, 1954 
or (14) where greek index a takes -1, 0 and 1 (abbreviated to -, 0 and +), and C+ is the hermitian conjugate of a unitary matrix C:
The summation convention is applied for repeated indices. The inverse relation to (14) is expressed as ui=Ciƒ¿Uƒ¿ (16) The contravariant canonical components may be expanded in terms of the generalized spherical harmonics: 
Above results may be extended to higher order tensors.
Differentiation
The contravariant canonical components of spatial derivatives of ui are defined by the same way as a second-order tensor uƒ¿,ƒÀ=C+aiC+ƒÀjui,j,
and are expanded as
Here Uƒ¿|ƒÀml are expressed in terms of Uƒ¿ml of (17):
Formulae of the differentiation for higher order tensors are found in BURRIDGE (1969) and PHINNEY and BURRIDGE (1973) .
Using (21), (25) and (26), the divergence of ui is expressed as (27) where (28) Alternatively, using spheroidal functions in (7), we have
The divergence is independent of toroidal function Wml .
Product-sum conversion
The product of two generalized spherical harmonics is converted to the sum (e.g EDMONDS, 1960): (30) where is a Wigner 3-j symbol. The summation in (30) (33) Equation (17) with (33) is the generalized spherical harmonic expansion of a poloidal vector. We can verify, using (12) and (16) (1988) has shown that the magnetoelastic interaction is described by a fourth-order tensor in which products of the magnetic field appear. The product-sum conversion given in (30) may be used to manipulate the fourth-order tensor. The formalism reviewed in this note is based on the theory of the rotation group (BURRIDGE, 1969) . In fact, the generalized spherical harmonics arise as the ' representation' of the rotation group. However, we may use the generalized spherical harmonics as a convenient tool for manipulation in spherical coordinates.
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